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As a type of the most significant marine ecosystem, the gulf ecosystem is always 
considered its unique ecological environment and great value of all kinds of resources 
among marine ecosystems. Moreover, respect to the superior natural conditions, 
location conditions and countless resources surrounding the coastal city, which has a 
highly developed social economic as well as a rapidly increased population density. 
However, the gulf, a semi enclosed sea, is limited by its water exchange ability and 
self-purification ability, while easily affected by the sedimentation of water flow and 
effect of input of land-based pollutants, the ecological environment comes out in 
fragility. Therefore, marine environmental monitoring based on accurate to the 
implementation of environmental supervision and management has emerged on the 
international agenda as a critical issue. 
Our national environmental monitoring works are facing a lot of problems. The 
main problems are undefined monitoring reasons and little or no environmental 
information and irrelevant monitoring plans. This therefore shows that the marine 
environmental monitoring cannot be linked up with the evaluations and the existing 
monitoring data cannot well reflect the current state of the marine environmental. It 
also indicates that the environmental monitoring cannot meet the services of the 
people at all levels of government and the public. For these reasons protection and 
management measures cannot be put forward by policy makers who intend to solve 
this issue. 
The studies of marine environmental monitoring in United States, European 
Union, Japan, Canada and China are introduced and compared with each other based 
on the methods of reference research, comparative analysis and case study. The 
marine environmental monitoring systems and their corresponding monitoring designs 
are different in each country. Quantitative methods of monitoring design in each 
country are close to perfection, but in China, the marine environmental monitoring 
















Compared with other countries above, the monitoring designs are mainly based on 
qualitative principles and methods, which have some shortcoming. Therefore, based 
on Quanzhou Bay practice, the methods of related statistical analysis are employed to 
assess the statuses of marine environmental and land-based pollutant discharged, 
which concludes that the status of the marine environmental cannot be reflected by 
the existing monitoring network. Therefore, based on the diffusion effect of the 
marine hydrodynamic and the pollution level, the monitoring network is optimized 
using the method of geostatistical analysis. The main achievements are summarized as 
follows: 
(1) The research of international and national marine monitoring works and their 
monitoring designs is generally elaborated. The relative merits and effects of their 
principals and methods are summarized by analyzing their differences and 
similarities. 
(2) Based on related methods of statistical analysis, the integration of 
theory-practice and Quanzhou Bay practice, the approaches of trend analysis and 
Pearson correlation coefficient are employed to evaluate the marine environmental 
status and their relativities between the environmental elements, concluding that the 
main pollutants in Quanzhou Bay are DIN、DIP and petroleum hydrocarbons which 
are related to the input of land-based pollutant. Then the viewpoints mentioned 
previously are proven by the discharged status of land-based pollutants based on 
related researches and census on pollution. 
(3) The method of eutrophication index is employed to assess the trophic status of 
sea area in Quanzhou Bay. It reaches a conclusion that the inner bay belongs to 
eutrophication status due to the input of land-based pollutant in quantity, the outer bay 
belongs to the oligotrophic status with strong capacity of water exchange and 
self-cleaning system 















hydrodynamic and the pollution level, more representative monitoring sites and new 
monitoring network are proposed using the method of Kriging Interpolation, which 
are able to reflect the marine environmental quality in more effective way. 
(5) The effect of the optimization of monitoring network is better when the 
average standard deviation of estimating error increases. The optimization of the 
monitoring network in Quanzhou Bay is compared with other research in other sea 
area, which is proved that the methods and results in this thesis are practicable and 
reliable in practice. 
(6) In order to improve the suitability and accuracy of the Kriging Interpolation 
method against the deficits of the method in the application of optimization, the 
principles of optimization of monitoring network in bay are proposed by referring to 
the significant principles and methods of international monitoring designs. 
 
Keywords: marine environmental monitoring; assessment; optimization; Kriging 
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